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1 . ^Yonethod for forming copper vias on a substrate, comprising: 

depositing a seed layer including a thin film of Palladium (Pd) or Copper 

(Cu) on the suWrate; 1 

using a photolithography technique in ©rder to define a number of via holes 

above the seed layj&r*\and 

depositing^ layer chopper over the se id layer using electroless plating. 



2. The method of cmim 1 , wherein depo 



ting a seed layer includes depositing a 
anometers (nm). 



seed layer having a thickne^ of less than 15 i 

^ The method of claim \ wherein depositing a seed layer includes depositing a 
seed layer using a physical vapor deposition j rocess. 



The method of claim lWherein using a photolithography technique in order 



to define a number of via holes 




seec 



photoresist layer to define the 

^ The method of claim \ wherein depositing a layer of copper using 



layer includes patterning a 



f via holes above the seed layer. 



f via holes to a top surface of the 



electroless plating includes filling the number o 
photoresist layer. 



6. The method of claim 5£^herein the metjiod further includes removing the 
photoresist layer using oxygenVla$^ashing. 



A method for forming vias on a substrate, comprising: 
depositing a seed layer including a thin film of Palladium (Pd) or Copper 
(Cu) having a thickness of less than 15 nanometers (nm) on the substrate; 
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depositing a patterned photoresist layer over the seed layer, wherein 
depositing the patterned photoresist layer defines a number of via holes opening to 
the seed layer; j 

depositing a layer of copper over the seed layer using electroless plating; and 
/ removing the photoresist layer using oxygen plasma ashing. 



A method for forming vias on a substrite, comprising: 
depositing a seed layer including a thir film of Palladium (Pd) or Copper 
(Cu)having a discontinuous island structure on the substrate using a sputtering 
deposition technique; 

depositing a patterned photoresist laydr over the seed layer, wherein 
depositing the patterned photoresist layer defines a number of via holes opening to 
the seed layer; 

depositing a layer of copper over the seed layer using electroless plating. 

Y The method of claim ^wherein depositing a first seed layer having a 
discontinuous island structure includes a discontinuous island structure having a 
thickness of less than 15 nanometers (nm). 



The method of claim ^ wherein depositing a layer of copper over the seed 



layer includes forming a number of copper vias, 
form on the seed layer but not on the patterned p 



^herein the number of copper vias 
lotoresist layer. 



% 1 

The method of claim Kfc, wherein forming a number of copper vias includes 
filling the number of via holes to a top surface of the patterned photoresist layer. 

^ The method of claim ^ wherein the method further includes removing the 
photoresist layer using oxygen plasma ashing. 
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A method for forming copper vias and a first metal layer, comprising: 
depositing a first seed layer induc ing a thin film of Palladium (Pd) or 

Copper (Cu) on a substrate; 
depositing a first patterned photoresist layer, wherein depositing the first 
patterned phoWesist layer defines a num )er of via holes above the first seed layer; 

forming afirst layer of copper using electroless plating, wherein forming the 
first layer of copperV^as using electroless jplating includes filling the number of via 



holes to a top surface oiSthe first patterned 



depositing a seconckseed layer incl iding a thin film of Palladium (Pd) 
Copper (Cu) on the first layeW copper vias and the top surface of the photoresist 



photoresist layer; 



layer; 



depositing a second pattemedsj>hotoresist layer, wherein depositing the 

number of conductor line openings 



second patterned photoresist layer define 
above the second seed layer; and 

forming a second layer of copper using ebs^troless plating, wherein 
depositing a second layer of copper using efectroless^ating includes filling the 
number of conductor line openings to a top surface of the^econd patterned 
photoresist layer. 

><j^ The method of claim 1^, wherein depositing a first seed layer includes 
depositing a first seed layer having a discontinuous island structure. 

^ The method of claim ^ wherein dep' ^siting a first seed layer includes 
depositing a first seed layer using an evaporation deposition technique. 

The method of claim 1^, wherein forming a first layer of copper using 
electroless plating includes forming a first number of copper vias, wherein the first 
number of copper vias form on the first seed but not on the first patterned 
photoresist layer. 
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^t%^ The method of claim TS^wherein depositing the second seed layer includes 
depositing the second seed layer using a physical vapor deposition process 

>8. The method of claim T3>wherein depositing a second patterned photoresist 
layer includes depositing a second patterned { hotoresist layer which has a thickness 



which is less that a thickness of the first patte 



ned photoresist layer. 



The method of claim 13, wherein depositing the second patterned photoresist 
lay&r which defines a number of conductor liijie openings includes a number of first 
level metal line openings. 



20. A method for forming a multilayer co )per wiring structure, comprising: 
depositing^ first seed layer on a substrate; 
patterning a fftst photoresist layer ove 
of via holes opening to the first seed layer; 

forming a first level o^copper vias in 
electroless plating; 

depositing a second seed la^ on the 
photoresist layer; 

patterning a second photoresist layei\o 



• the first seed layer to define a number 
he number of via holes using 
ijirst level of copper vias and first 
fer the second seed layer to define a 



number of conductor line openings to the second seed layer; 



forming a first level of conductor lines 
openings using electroless plating; 

depositing a third seed layer on the firsi 
second photoresist layer; 

patterning a third photoresist layer over 



in tnfejiumber of conductor line 



number of via holes opening to the third seed l&yer; and 



level of conductor lines and the 



the third seed layer u\define a 



forming a second level of copper vias ii 
electroless plating. 



the number of via holes usinl 
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2 1 . The method of claim 20, wherein t the method further comprises: 

depositing a fourth seed layer on t le second level of copper vias and third 
photoresist layer; 

patterning a fourth photoresist lay * over the fourth seed layer to define a 



number of conductor line openings to the 



fourth seed layer; and 



forming a second level of conductor lines in the number of conductor line 
openings using electroless plating. 



22. The method of claim 21, wherein depositing the first seed layer includes 
depositing a first seed layer having a discontinuous island structure. 



23. The method of claim 22, wherein 
discontinuous island structure includes 
Palladium (Pd) or Copper (Cu). 



depositing a first seed layer having a 
dei ositing a discontinuous island structure of 



24. The method of clW 21, wherein farming a first level of copper vias in the 
number of via holes using etactroless plati ig includes forming the number of copper 
vias on the seed layer but not orohe first i hotoresist layer. 

25. The method of claim 21, wherein lepositing a first seed layer includes 
depositing a first seed layer having a thicl^iess of less than 15 nanometers (nm). 



26. The method of claim 2 1 , wherein 
depositing the first seed layer using a 



depositing the first seed layer includes 
phj|sical vapor deposition process. 



27. The method of claim 2 1 , wherein 
the second seed layer includes patterning 
thickness which is less than a thickness o: 



patterning a second photoresist layer over 
a second photoresist layer having a 
the first photoresist layer. 
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A method for forming a multilayer cop )er wiring structure, comprising 



depositing a first seed layer including a 



thin film of Palladium (Pd) or 



Copper (Cu^on a substrate using a physical va )or deposition process; 

patterning a first photoresist layer over ;he first seed layer to define a number 
of via holes openink to the first seed layer; 

forming a firstWel of copper vias in the number of via holes using 
electroless plating; \ 

depositing a second sebd layer on the first level of copper vias and first 
photoresist layer; \ j 

patterning a second photoresW layer [over the second seed layer to define a 
number of conductor line openings to thfe 

forming a first level of copper lines 
using electroless plating; 

depositing a third seed layer on the 
photoresist layer; 

patterning a third photoresist layer dver the third s&^d layer to define a 
number of via holes opening to the third seed layer; 

forming a second level of copper vijas in the number of vi^oles using 
electroless plating; and 

removing the first, second, and thirji photoresist layers using oxy|^ plasma 
etching. 

29. The method of claim 28, wherein depositing a first seed layer including a 
thin film of Palladium (Pd) or Copper (Ci ) on a substrate using a physical vapor 
deposition process includes using an evaporation deposition technique. 



epond seed layer; 

the number of conductor line openings 

irst level of copper lines and the second 



30. The method of claim 28, wherein 
photoresist layers using oxygen plasma 
and third seed layers. 



removing the first, second, and third 
etching includes removing the first, second, 
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3 1 . The method of claim 28, wherein depositing a second and a third seed layer 
includes depositing a second and third seed lfiyer having a discontinuous island 
structure. 



de 



32. The method of claim 3 1 , wherein 
having a discontinuous island structure i 
layer using a sputtering deposition technique 



ositing a second and a third seed layer 
includes depositing a second and a third seed 



33. The method of claim 32, wherein depositing a second and a third seed layer 
includes depositing a second and a third seld layer having a thickness of less than 15 
nanometers (nm). 



copper wiring structure, comprising: 
ng a thin film of Palladium (Pd) or 



in the number of via holes using 



34. A method for forming a multilayer i 

depositing a first seed layer includ 
Copper (Cu) on a substrate; 

patterning a first photoresist layer 6ver the first seed layer to define a number 
of via holes opening to the first seed layer; 

forming a first level of copper vias 
electroless plating; 

depositing a second seed layer including a thin film of Palladium (Pd) or 
Copper (Cu) on the first level of copper vias and first photoresist layer; 

patterning a second photoresist layer over the second seed layer to define a 
number of conductor line openings to the second seed layer; 

forming a first level of copper lines in the number of conductor line openings 
using electroless plating; 

depositing a third seed layer includ rig a thin film of Palladium (Pd) or 
Copper (Cu) on the first level of copper lires and the second photoresist layer; 

patterning a third photoresist layer >ver the third seed layer to define a 
number of via holes opening to the third sesd layer; and 
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forming a second level of copper vids in the number of via holes using 
electroless plating; 

depositing a fourth seed layer including a thin film of Palladium (Pd) or 
Copper (Cu) on the second level of copperi vias and third photoresist layer; 

patterning a fourth photoresist layer over the fourth seed layer to define a 



number of conductor line openings to the 
forming a second level of copper 
openings using electroless plating. 

35. The method of claim 34, wherein 
fourth seed layers includes depositing a f 
having a discontinuous island structure 



ourth seed layer; and 
ines in the number of conductor line 



the depositing the first, second, third, and 
rst, second, third, and fourth seed layer 



36. The method of claim 35, wherein 
seed layer having a discontinuous island 
third, and fourth seed layer using a 



depositing a first, second, third, and fourth 
structure includes depositing a first, second, 
sputtering deposition technique. 



37. The method of claim 36, wherein 
seed layer having a discontinuous island 
third, and fourth seed layer having 



38. The method of claim 34, wherein 
first, second, third, and fourth photoresis ; 

39. The method of claim 38, wherein 
fourth photoresist layers using an oxygen 
first, second, third, and fourth seed layers 



depositing a first, second, third, and fourth 
structure includes depositing a first, second, 
thickness of less than 10 nanometers (nm). 



the method further includes removing the 
layers using an oxygen plasma etching. 

removing the first, second, third, and 
plasma etching includes removing the 
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40. The method of claim 39, wherein the farther includes forming a thin 
diffusion barrier on the first and the second ndmber of copper vias and the first level 
and the second level of copper lines. J 



41 . The method of claim 40, wherein 
forming a thin diffusion barrier of Tungsten 
thickness of less than 8 nanometers (nm). 



fonhing a thin diffusion barrier includes 
Silicon Nitride (WSi x N y ) having a 



42. The method of claim 4 1 , wherein foi ming a thin diffusion barrier of 



Tungsten Silicon Nitride (WSi x N y ) having a 



(nm) includes forming a graded composition of WSi x , where x varies from 2.0 to 
2.5, and nitriding the graded composition oij WSi x 

43. An integrated circuit, comprising: 

at least one semiconductor device fdrmed in a substrate; 

a first number of seed layers including a thin film of Palladium (Pd) or 
Copper formed on plumber of portions of the at least one semiconductor device; 

a number of copper vias formed above and contacting the first number of 
seed layers; 

a second nuffiberW seed layers including a thin film of Palladium (Pd) or 
Copper formed cm theVuiriber of copper vias; and 

a number of conductor metal lines fcrmed above and contacting second 
number of seed layers. 



thickness of less than 8 nanometers 



44. The integrated circuit of c\aim 43, 
includes a thin diffusion barrier cohering the 
conductor metal lines, and the first and the 



L aim 43, wherein the integrated circuit further 

number of copper vias, the number of 
second number of seed layers. 



Attorney D cket 303.672US1 



Micron 99-0715 



O 



45. The integrated circuit of claim 44, wherein the thin diffusion barrier has a 
thickness of less Mian 8.0 nanometers (nm). 



46. The integrated circuit of claim 43, 
have a thickness of less than 15 nanometers 



wjherein the first number of seed layers 
(nm). 



47. The integrated Circuit of claim 43, \ /herein the first number of seed layers 
includes a first number pf seed layers having a discontinuous island structure. 



48. The integrated circuit of claim 43, 
lines includes a number qf copper metal lilies 



49 



therein the number of conductor metal 



An integrated circuit, comprising: 
a substrate i/cluding at least one transistor; 
a first numbenfof seed layers including a thin film of Palladium (Pd) or 
Copper having a/thiplmessbf less than 15 nanometers (nm), formed on a source and 
a drain region of the at least* one transistor; 

a number of copper vias formed above and contacting the first number of 
seed layers; \ 

a second number of seed layers including a thin film of Palladium (Pd) or 
Copper formed on the numberW copper vi is; and 

a number of copper metal lines formed above and contacting the number of 
second number of seed layers. 



50. The integrated circuit of claim 49, v therein the integrated circuit further 
includes a thin diffusion barrier, having a thickness of less than 8.0 nanometers 
(nm), covering the number of copper vias, 



le number of copper metal lines, and the 



first and the second number of seedllayers. 
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5 1 . The integrated circuit of claim 50, wherein the thin diffusion barrier includes 
a graded composition of Tungsten Silicon Nitride (WSi x N y ), and wherein x varies 
from 2.0 to 2.5. 

52. The integrated circuit of claim 49, wherein the second number of seed layers 
includes a second number of seed layers having a discontinuous island structure 
with an island thicknes\ in the range of 3 to 10 nanometers. 



53. An integrated circuit, comprising: 

at least one semiconductor device formed in a substrate; 

a first number of seed layers including a thin film of Palladium (Pd) or 
Copper, having a discontinuous island structure which has a thickness in the range 
of 3 to 10 nanometers, tjbnried on a number of portions of the at least one 




semiconductor devi 

a number qf 96p^er vias formed above and contacting the first number of 
seed layers; 

a second number of seeel layers including a thin film of Palladium (Pd) or 
Copper formed on the number of copper vias; 




M a number of copper metaluines formed above and contacting the number of 

U \ 
lg second number of seed layers; and\ 

a thin diffusion barrier, having a thickness of less than 8.0 nanometers, 

y \ 

covering the number of copper vias, the number of copper metal lines, and the first 
and the second number of seed layersA 



54. The integrated circuit of claim 53, wherein the thin diffusion barrier includes 
a graded composition of Tungsten Silicon Nitride (WSi x N y ), and wherein x varies 
from 2.0 to 2.5. ^ 
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55. The integrated circuit of claim 53, wherein the second number of seed layers 
includes a second number of seed layers having a discontinuous island structure 
with an island thickness in the range of 3 to 10 nanometers. 

56. The integrated circuit of claim 53, wherein the thin diffusion barrier has a 
thickness in the range of 2.0 to 6.0 nanometers. 

57. A multilayer copper wiring structure, comprising: 

at least one semiconductor device formed in a substrate; 

a first number ot seed layers including a thin film of Palladium (Pd) or 
Copper formed on a number of portions of the at least one semiconductor device; 

a first level of copper vias formed above and contacting the first number of 
seed layers; 

a second numbfeAof seed layers including a thin film of Palladium (Pd) or 
Copper formed on the firstievel of copper vias; 

a first levelM copper metal lines formed above and contacting second 
number of seed layers; \ 

a third number of seed layers including a thin film of Palladium (Pd) or 
Copper formed on the first level of copper metal lines; 

a second level of copper vias formed above and contacting the third number 
of seed layers; \ 

a fourth number of seed layers including a thin film of Palladium (Pd) or 
Copper formed on the second level of Copper vias; and 

a second level of copper metal I^nes formed above and contacting fourth 
number of seed layers. 



58. The multilayer copper wiring structure of claim 57, wherein the structure 
further includes a thin diffusion barrier, having a thickness of less than 8.0 
nanometers (nm), covering the first and the second level of copper vias, the first and 
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the second let/el of copper metal lines, and the first, second, third, and fourth 
number of seed layers. 

59. The multilayer copper wiring structure of claim 57, wherein the thin 
diffusion barrier includes a graded composition of Tungsten Silicon Nitride 
(WSi x N y ), and wherein x varies from 2.0 to 2.5. 

60. The multilayW copper wiring structure of claim 57, wherein the first, second, 
third, and fourth number of seed layers include a discontinuous island structure with 
an island thickness in the range of 3 to 10 nanometers. 

61 . A multilayer copper wiring structure, comprising: 
a substrate mtluding at least one transistor; 

a first numbfc^orseed layers including a thin film of Palladium (Pd) or 
Copper, having I^hicknossjof less than 15 nanometers (nm), formed on a source and 
a drain region of the at least one transistor; 

a first level of copper vias formed above and contacting the first number of 
seed layers; \ 

a second number of seed layers including a thin film of Palladium (Pd) or 
Copper, having a thickness of less than 15 nanometers (nm), formed on the first 
level of copper vias; ^ 

a first level of copper metal lines formed above and contacting second 
number of seed layers; \ 

a third number of seed layers including a thin film of Palladium (Pd) or 
Copper, having a thickness of less than 15 nanometers (nm), formed on the first 
level of copper metal lines; ^ 

a second level of copper vias formed above and contacting the third number 
of seed layers; 
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a fourtn number of seed layers including a thin film of Palladium (Pd) or 
Copper, having a thickness of less than 15 nanometers (nm), formed on the second 
level of copper vias; 

a second \evel of copper metal lines formed above and contacting fourth 
number of seed layers; and 

a thin diffusion barrier, having a thickness of less than 8.0 nanometers, 
covering the first and the second level of copper vias, the first and the second level 
of copper metal lines,Vnd the first, second, third, and fourth number of seed layers. 

62. The multilayer copper wiring structure of claim 6 1 , wherein the thin 
diffusion barrier mcludesra graded composition of Tungsten Silicon Nitride 
(WSi x N y ), and W|hei^^ 2.0 to 2.5. 

H 
i 

63. The multilayer copper wiring structure of claim 6 1 , wherein the first, second, 

third, and fourth number of seed layers include a discontinuous island structure with 

\ 

an island thickness in the range of 3 to 10 nanometers. 

\ 

64. The multilayer copper wiring structure of claim 61, wherein the thin 
diffusion barrier has a thickness^in the range of 2.0 to 6.0 nanometers. 

■ . \ 
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